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(54) Title: EPOXY RESIN COMPOSITION FOR FIBER-REINFORCED COMPOSITE MATERIAL, PREPREG AND FIBER- 
REINFORCED COMPOSITE MATERIAL 



(57) Abstract: Disclosed is an epoxy resin composition containing at least an epoxy resin (a) having an oxazolidone ring and a 
Qfi glycidylamine epoxy resin (b). This epoxy resin composition contains 1-20 parts by weight of a solid rubber per 100 parts by weight 
— of the total epoxy resin, and it also contains an aromatic amine as a curing agent. When the composition is heated and cured at 180°C 

for 2 hours, the glass transition temperature of the resulting cured product is 160-220°C. 
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^v^^h7>'K5l^^^«^^*»«^TfBm^1tIg^'a-M$^:, 130°C 

X35^-mmit^fc^^ JIS R7601 (1986) ^^V^Tff 3^t^^o 

[0080] * jflflgmffc 

0*L<{i21OGPai^_h-efe«9, £^C0*L<te22OGPa^ii^fc;5o 
tt^«r^tttL^SV^i5W^LV^^23OGPa@St>$?^b^^0j!(D g #j£LT+^ 

&#^tf5#l\, 700GPa^®^^^#^tV^1i^^^t^<*^WW'l*^'t£TT 

[0081] «§w i-ffl v ^^tb§iSMii^^^5^k|||i^bT«, ^IM^I^St 
fe&ti-r. fctx.it, m-Jrfa. ^yM£, i^W, la^ffi 
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7 P ^^MH#fc§V^i^B#^#fIg^S^fci9^<VN 0 i«9^L< ^2800-250 

Kn^^fif-eiOO— 1000mm, 0^L<^1OO— SOOmnKDtSH^fe^^/V^-^^ 

60%RU<DmmM.-C^mmM^W.K^ v )Tlf, ^ttfglmm, S£ 100mm 
W&OTfr^^TV^^- (D±.^$o£XfT^(D20— 30mm£rEfttf , 12g(DM t 9^T 
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[0082] *fc, mmmm^h^mtmmtL-xmm^m^^m^a-t, %/<—7t? 

¥—&95%U±X&&^<&X&%z.btf&tiV\,\ ^X\ iJ^—^rW—h^ m 

^— 7t ^— tfS^V^3:£\ ^COlHf^ lfc(jg, *5iU?H¥ WiiA/T*V vT\ ^ @ 

^/Jn^v\ ^^—^r^—^95%u±<Dm^v^^^>^^t\^xm^^ 

[0083] j3^—'7TW—fi^\ ^/V— #ttiCtf tb5^^K^#e>^b5 0 - 
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[0084] *fc, ^3S^i»*i^^^^3^ki^i^Mv>§^^^, &fbfl$f£if&&! 

[0085] ^•^^(Dm^m^^xmrnir^o mm^^^mmmi^m^m 

[0086] v^yhmxi^ ^tmm^hVy^mm^^n^mm^mmL-tc^ 
if. ^—y^t^}£^m\^xmm^Mm^x^)^^n^t^x^ 0 
[oo87] ^M/vh&rm, mm^^m^ti.t^bvy^mm^mm^tmm^ 

7°y7V^^ ^a#i~6^^^v >fc£>0£U/ \ 

[0088] *r>, t^v^d^^v ^%mwmmtirz>ti#) iaz.mmmizfflm&^m 
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[0089] ^°y^v^«, ^^^>>TOm^^^^^b^^^^^(0|^§|5*-e^l$^^-cv^ 

[oo9o] [c] ©^Kts^u fr-D, mwt&mx&zm *sM&ffim&m^ vr\ zfvzf 

[2fifci] 

[A] izMtimm [b] Srg-g$*fct>©©^ffit!:«^3tf Cc] 

ifSrffl v ^q»ij£u [c] izm&mm [b] ^m^^t^m^^ \ 

[2fifc2] 

MmM?£k*(D3C&mzmjGirZ>^kfc£V^ 7^t(^lLfciiIi [B] cd 

[c] ^« t7^A tiHtL, Mf&mmiA]bte92bt>-&. uarnt 

M]£1rZZb\zJ:*)'?V'7i>'jr&mjfrrZo 
[3f2fc3] 

[b] «r£g&*5£ b\z xyzfy zfi'y&j&f&'rzo 

[A] Kflfrftl?5GS [B] Sr^S$*fct©©_blc*figM3fl [c] ©^«*SrlA 
•Jfe^S^irf^O^yy^^Sr^^i-So -WiSn £<£>*3rCE\ flfr&Mi [C] a* 
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m&^m [B] Sr^m$^rT*3V ^Xh ±V \ 
[2?2fe5] 

[c] <d^»^ m&&$$ [a] b7^/vj*m^]&^tdmtimm cb] 

5 £5 fflffftilfSf [c] W WMKWtimm [B] ^S$H5©dS^S 

[0091] ■^vy^^m^^xmmM^-un^^i-^ia-t, -^v^^mm^ mmmz. 

>?ffl&m, ^y^^—ym. ft&&Mmti:k*&&Z>o #^^d b pI^L 



a. 



[0093] 75/^7-7^14, ^l/FU/Wjtb^tt&KyyyUSf&m ^t, 

[0095] £fc. «ili«^«-WSr#5^«fei:L-Ctt, ^y^W^fflV ^#3#ifc©ffllfc:. w 

KWTy7, RTM (Resin Transfer Molding) . SCRIMP , 
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@ m^^xm^mm-r^t^x^o 
[oo96] a ^li^f Wg^tt^tf^te^ms « 1 60— 2 20 o CT&£i t a W^ix , 

J;«50*L<f*17O— 220°C, &£>t£0*lXf*175— 220 < C<£>$5ISfcfc5fc<£>tf5 % 4$ 

<STi-Sr^^fc§ 0 ^ 220°C£®x.5#i^ 

[0097] ^^^^f^fe#M^^^Sl^*aiJS& (DSC) KX^XUfe-rZo tf, n 
0>^&Tg2rf5o SU£3Sfi£LTfc^ TA-T^^/^>-^±^, DSC2910(M#) 

[0098] a^^^^b^W^^iftta^a^T^^^i^fRira^Sf*, iooom 

^W|Sf |^oV JIS K7076(1991)t£t£V\ S^W^ (71 < Cta^CfC2MK 

mm®. 82°c#H^T) x<Dmmjffaj±mimmmi-z>o 
[0099] «0^<z)yN^Ai^^K^^/^/v«, mm^mm^mmmtm^-mt^ 

[0100] Jfcte, *^P^(D/N^^^K^^^/V(DMit^lfe^oVNT|^0^i-§ o 
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[0101] ^^#i^>-K^S>^v^/W3:> ?74V^Jfy7J*t a --M&& (CDP) ^25N-m/ 

[0102] #26m<Dffi&B&w<Dm<D— ■wmmt, vwrntimmiA], ecl [dl ^ 

Tfi [E] «t£3k fitfiSc^if [C] [E] £«^5St [A] fcoffi ^KtetvC 

[0103] [A]:*jgfe|^d^*S3i^tt(i 

[d] :^hvv?xmmmkm 

[E] :/^An7 

o 

[0104] *mmcD/^*j>>mm^ttn<Dm)&^miE,']^ ^^^rxhtn-im^m 

feZtV?. Mx.\*. ^777-fy^*A> ^<w?wv=:;fr^ r^K'v^v&A, 
1MX#53 . 2mm (1 /8in) „ 4 . 8mm(3 /16m), 6 . 4mm (1 /4in)<D/N~# 
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[0105] z.<D^~#M$Mm&&w&iz.$3\, v-c, zfvy^tDm^M^ [B] &mitL>XX*c> 

s<*As<D"?hv?xmmmfcto cd] ttez> 0 cc] f^^^^r^tv^ii 

fcT— /HKS (CDP) /^33N-m/m£*_L, <fcW*L<tt35N-m/mEJLhfctfIlS*t-3 
r^V^i Bg^tfe£r#5i£;&5-C#5o ^^CDPte, ASTM D1781-98^S<5V^ 

[0106] *fioiIMIf©t©-o©ii«:, tofitj^* [AL [C], *3J;u«[d] 

sr^*, [c] tmf&mmiA^^mmimzmmznxfz&mmn&tt^m 

Xfo& 0 

[0107] [A]:^^*i^^^?^b»*l 



[0108] 



[D]:^hy^;*WJM^ 



-^WOft^Ji tC*5V vC ^$50 n m^±© tffltVh©!^ 10cm%t <9 
[0109] ^^A^K-fs^^/HS, ^^art(D7Knv/^^o. 5%SJLTXfrZZk& 
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/ » — o 

[oin] <mmumm<Di^m> 



•ELM434 (ft^b^Il OHO I, ^h^^^/l^T^/^^/l^^) 

. — h (M^jgfJI) 825 (v^^^drv'V'v^ ($0 $^ tT^aiy— /VAM^ 

•Zetpol 2020 ( 0 -tf^ (#0 at, *.mikTyyn^Yy;vy*?V^ 

•NipoKSfikiSS) 1072( B ^-t?^ (#0 ^/^^rv^/^-a-^T^yn^hy/v 

[^#^T^>-^^J] 
•3, 3'-DDS(fP^LJj|t^X||(^)Sis 3, 3 ' -^T^y^^^/V^/V^^) 
■^^T(»»ffiai)S(ftS:>fk^Xlil(«c)54, 4, 4 ' -^T^/v^^/K*/!^ 

^) 

•PES (Mftflt(tt)S, sKU^' — 7Vl^/l^>\ ^^7^-fe/kPES5003P) 
•DICY(^^^^^^(W)®k S^Ti^T^K, DICY7) 
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•DCMU(to^^(t)f, 3-(3, 4-^nn7x^;k)-l, l-vW/V?l/ 
7\ DCMU99) 
• SP-500 (3ft> OHO 3& ^n>-12TO«^) 

< wam^©*^ sis > 

M«0. 5Hz, /^^/vyiz-h (St40mm) O^ftT, IflSiM^ifJI 

[0112] ££-CH\ MM&WbVX^ Rheometric ScientfficttM^W\Wf\fcyXTJ>>W 
STARES" V 

[0113] <mmmikm<vjf7^&ugtT S > 

DSC 

(dsc) kxox, mmmm<D?f7x&&n&T S »j 

DSC 

[0114] < m^^mmm^m^fy^m^mTs > 

DMA 

WMttAfiif mot, ^^(Dmmm.itm^^mm^m.T^ m^vtc 

DMA 



[0115] fi|fa»jmm^£l 80^^*2^^^ lm 

^/v^b-cfflv^co 7/^i40mm, m^&&^c/^, uwmmm&wa. oh 

[0116] i<D¥NKfc^:Jo^-c, H2t^i-J:5^^^i^'e^-)'^^ll^^fe#^ 

^igg^LT, Rheometric Scientifici±iif l fe#tta!JS:i / ^AfeeSM"ARES M ( 
[0117] <#^^b^»^— Kl^/V^r— ^^tfe^G > 

IC 
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i(iglO±0. 5mm, S£l20± 10mm) ^^>t^bTfflV^ 0 t%t&Wl}\frh,lI$ 

K7i6i (i994)fB*c<^&«i\ nrnw^^id^u^ry^it v &Mf' 0 

mm^1l\Mm.i\^Xnhfltz.myt<Dmik%{W-^Q±0. 3mm, i|iM12. 7±0. 3mm 

, S$80±10mm)^^ N ASTM D5045-99f^oT, K £r5fc#)fc 0 M 

ic 

3^5565) SrJBV\fco 

[0118] G r± 3 1 !S#t£4*E x *°Ty ^Jtu , *5 «t T*K SrfflVvTG = (l-t; 2 )K 2 

ic ic ic ic 

IC 

[0119] < ^m^m^^mnm^mi-^m^sm\±mm(D^mm(DW\^> 

3tei\ 300mmtI(DM#l^y^^ : SrtSi:SliL^'fR]^100mm^^O«9t±ib, 300mm 
X 100mm(Di?->'7 0 /V^2^fc#fCo i(^f-^/^^n(D^^5^y7V^(Di|iS^-[B]^ N 
*W{£3##JU 100mm X l00mm<D#lilffl^://V£6{|Itf1^Uh o ffr&LfclJ- 

ittJ|[C]S:itflLfco ^*t£r, ISM ^ t^i^^f ^xf 

:/VB-6000-e|gilU ^WbTW^£r#fco itf>R#, u^Xiz.*—^MW0&(D 

VB-G25 (ttt^^^) SrffiV \ #:V ^•V%biltcffi&&ffi@L%!Mmy7h (AdobeSy 

stems, Inc. j^Adobe Photoshop Elemetnts ( 0 ^f&JK) ) tt, l"^— 

a— rfef&ff&JEj , £^- r 2|^f^bj£«lU U*Wg£rl28£LT2fElt; 

-C2ft^L/cllj#(^t:^h^A^^$^c 0 fc^h^^-Cil^ttS r #$12 

[0120] <^m^^^mmmm^mir^m^im^mm<D g #©»is> 

3feT, 300mmi(ig(D^ o y^V^i|iM^>^bT^il:^[B]^100mm^^D<9|±JU 300m 
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, %jmiZ.3ftmU lOOmmX l(nnML<DWfe%V>7/>&6te®WVt£o wwl 

[0121] (2)^[/J^^(lcm 2 fefc«9) B tt#J^<D$|S 

$fci\ 3OOmmtg(D^^^y^W^5rte^Sli:^"fB]^lOmm^-50«9t±ib, 300mm 
X 10mm(Di^^/V^#fc o tg^I®^^^^^^^ 10 

mmx 10mm(DaiJSffif-^ o /V§rfi^^l0{i§]t9mL/Co ^fflUfc^VTVl^ 

[0122] <7°y^^(D^M> 

MUi^— tm^U 0f SOTO B #©»JlB7>f/VASrfNKLfc„ -©fi7^f 

[0123] -^i^y^v^^f*. $itfbll»LT, mw#0»L ^*»li"M/^(^® 

Ml) "T700G-1 2K 12000^ 3I3S3&S4. 9GPa, 3l3fi#'|»240GPa 

, ^mW&2. ^g#190g/m 2 (D^[B]^-h^bf^(D^fflV\^g 

[0124] mm^yy°^<Dm&n, mtmmtvx, w) m, mmmm"b^* 

^)"T700G-12K(»,li#:l2000^:, 3I3S3&S4. 9GPa, 3l3S#tW240GPa, 
5I33#S2. 1%)^^§W^CF6273H(^W^0. 22mm. ^*M/*J¥ 
#-it69. 2. ^-^r^-99. 7%, lt«B#193 g /m 2 )£fflV\ tfflg^WW 
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[0125] mmm6—iu j:b^6-8^*DV>-c{*, _hiB^i^#{^ mm^mmMm^ 
izmmisftrnm a # s [c] m^^-t^o^it, rftsr&te 

[0126] ^5b\ ^»^Ud^oag3H^*S:^«iftB]lli4«rilB (fflM£HifS [C] ) £LTfcm 

[0127] -^M(0^Wy->-(«)M, ^n^l2£i^R») 

■iB*(/h?fitftlftKf^0f$li, MODEL CR-B^fflV^fNSLfc, ^n^66^/V 
^•7>r9^h(16. 5dtex(15denier), <DMW) 

^l-87246-^<^#0^&^^oTfTofc 0 ) 

• 7tfc#:7>fVW» (E#2mm 0 (^aTL^B^^T^^y^— "T/V^Y^^/VMs) 

• 7^^A (#yx-T;W$K7>f;VA, 7^Ag#7. 5g/m 2 ) 
< ^y^W^(D^f^te#?Ui^Tg > 

[0128] <#3§#*> 

_hfBO— Tj^^y^V^lOOmmX lOOmm^MU ^a>t^i"^o 

£#*^(w h lsor^i^^Lfctmm^^T/v^^^^m^fc^y^v^ 

l 

2 

PVC= (w -w ) X 100/W 
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PVC : zfV ZfU?<DM%&ft 
#38#S(M*%) =PVCX 100/RC 

RC : -7vzfuy<Dmm&tt (tt%) 

_h|B(D— *^]7 P yy^^f>'7';^100mmX lOOmml^BfU Kffc^irUt, 2 
5 + 2°C, 50%RH(D#H^T, ^y^^^m^^, +5>^@^BTf^\ >5>o 

§&ut, ^j^xs^bT^, A«+5>i- "im, Bn^sm, cfe^mmfov, dot 

[0129] < Hv-^ttofFft > 

_tta<D— ^^^y^V^lOOmmX 100mm^i»U ^^>t^«o 25 + 2°C 
„ 50%RH<D#BMTs R=100mm(DSUSM ; itEfeffi^l^MBrf^ i ^5^^^iigb 

[0130] <^V4^^<^^(DWW:> 

^^^rtvx, (lin^) asah 1/8-8. om^umn 

m(W)#M. M#:SAHl/8-8. O, J¥^12. 7mm)^V^ £fc, ^y^Wfct 
, BfrfBb«^y7V^ffiV>.^^7A=tT(D±T^^(±45 0 )/(±45° ) 
<©2^7^^Jg»/$£Ufco /N^^7^y^k^(D^ii, 40cm ( 

(L) ^ ft , ft £5 ICgfJi Lfc 0 

TIB (a) - (d) (D^JlRtf^TofCo 
— h" (M^fl) 44-NC (THE DEXTER CORPORATION^) <5r=»— hU/fcT 
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(d)^— h^V— :/ft(Dj±^te^ff^T*-CO. 30MPa^-C^#L/c«iL. 1. 5 

r/^-ei8o°c3re#mu ^i80 o c-e2n#f^$cMLT, ^y^v^-^ti^w 

[0131] < ^-f^^K^t 0 — /H£S(CDP)<D$iJ^> 

AiW^tz.^MW-^h^-^/^{7Q±0. 5mm X 355 + 1mm) ^§39t±lU ASTM 

^5565)^ffiV^c 0 
[0132] <tfu^7 L 4^^%z> 

i/T^^mbVfz. 0 SiJ^tQfflttlOmm, S'JS#:»n=3^L, /tfn^r^^T^L 

[0133] <^Bfe$fC(D^J^(A)> 

Hifef^ll — 5, tb^fjl— 5^*5V^{*. ^V^y^^VCDT^^J^y— ;vm 

,&^fb^A//c5^(^MTO 

m&Mtc 0 rr-e^ N M^fffirbT, ^ha (tt)l±M, ^M£fHJ— ^^h30l 

[0134] <ilffife£(D$lJfe(B) > 
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h^W— 7*ftKX, 0. 59MPa<Dj£^T\ 1. 5°C/#-ei80°C3re#lfiU Jfcfc 
[0135] ^mm^^WW-ol^JIS K7076(1991)^V\ 0° 

^^hn^TOf^TO (M^4208) £ffl^fc 0 

[0136] <»^y^v^(D»m^b ; }S'^tt-^f^o 0 j±$f3)ts> 

y\H^x, o. 59MPa<Di±^T^ l. 5°c/#^i8o o c3re#?uu ^C^180°C-e2 

B#^^bT^Mb-C^jg#:^#i^L^ 0 ^<D»Jgf*^olvC,JIS K7076(199 
1) «l\ 0° Ji«S^fefc 0 a^5JEE*t3£gfcJ\ 5te<Di&|SR£o^-aiiJ^U 

S^tS(98°C^7K^2|E|^*m, 82°C*Pf^)-effofc 0 PJ^g^bT, 

^^hin^^/^^^/^-^y^^KI±M^^hi :l ^#)M-t^^^(M^:4208)^ 

[0137] (^fe^Jl— 5, J£Kf?!jl — 5) 
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[0138] mnmi—5x*i*, itmwnstitmi^x^ ^^^K^^twv^s (cdp) # 

[0139] £fc, Jfctfc0t|5E\ tfffB#f^mi(Z)||»!j5i:lKl— m^-efc^o CDP}* 
[0140] [^1] 
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